Helix-destabilizing properties of the baculovirus single-stranded DNA-binding protein (LEF-3).
The helix-destabilizing properties of a single-stranded DNA-binding protein, LEF-3, of Bombyx mori nucleopolyhedrovirus (BmNPV) were studied. Partial duplexes of DNA containing single-stranded (ss) tails of different sizes and orientations were used as substrates for assay of the unwinding ability of LEF-3. Upon noncooperative binding to ssDNA, LEF-3 was capable of unwinding the duplexes with 5' ss tails. However, it did not cause melting of the duplexes containing 3' ss tails, even at oversaturation of ssDNA adjacent to the duplexes. Upon cooperative binding to long ss tails, LEF-3 also produced the polar melting effect; it unwound the duplexes with long 5' ss tails, but not those with long 3' ss tails. These data suggest that LEF-3 has a preferential direction for entry into duplex DNA, namely 5' to 3' with respect to the bound DNA strand. In agreement with its polarity, LEF-3 efficiently melted the primer-template complexes which serve as substrates for DNA polymerases. However, the formation of a complex with viral DNA polymerase before addition of LEF-3 protected the primer-templates from the destabilization effect of LEF-3. Although the destabilization effect of LEF-3 was highly sensitive to monovalent and divalent salts, the protein was capable of melting DNA duplexes in a polar manner at physiological conditions, i.e., 30 degrees C in 0.15 M NaCl. Therefore, the polar destabilization effect of LEF-3 seems to be physiologically important and may be connected, in particular, with the polar action of viral helicase holoenzyme during baculovirus replication.